Derris Lour. is revised for the Flora Malesiana region. In the introduction comments are given on some characters and the seedlings of D. trifoliata Lour. are described. The introduction is followed by a section 'Notes on species' in which the varieties of D. elegans Graham ex Benth. are described, including a new one from Celebes (var. celebica Adema) and a new one from Malaysia, Java, Borneo, the Philippines and the Moluccas (var. korthalsiana (Blume ex Miq.) Adema). Several other species are discussed at some length. A key to the species of Derris in Malesia is presented. The paper concludes with notes on aberrant specimens and excluded species.
INTRODUCTION
Derris Lour. is a mostly SE Asian genus of c. 50 species of Millettioid Papilionoideae. One coastal species, D. trifoliata Lour., is widespread and also found in Africa, India, Sri Lanka, Australia and the Pacific; one species is endemic to N Australia (D. involuta (Sprague) Sprague). In the Flora Malesiana region 17 species are found.
In a recent paper (Adema, 2001 ) the relationship of Derris-like genera was discussed. There I concluded that Brachypterum (Wight & Arn.) Benth. (see Geesink, 1984) had to be reunited with Derris s.s. In the present paper I will discuss some characters and several species and their varieties. A key to Malesian species is offered. Notes on several aberrant specimens, and on dubious and excluded species are included.
Inflorescences
I have revised various genera of Leguminosae and in most cases the scheme for the inflorescences described by Geesink (1984) performs quite well. However, I have found an increasing number of occasions where it is very difficult to decide whether a certain inflorescence is a panicle with rather short lateral branches or a pseudoraceme with (at the base) very long brachyblasts. An example of this is D. koolgibberah where both panicles and pseudoracemes occur. Individual specimens may show this in a single inflorescence: at base clearly a panicle with rather short lateral branches, upwards these branches become shorter and shorter, finally ending in brachyblasts and the top of the inflorescence could be called a pseudoraceme (Fig. 1a) . Similar cases have been described by Buijsen (1988: 240, 249 (lead 7, 9) , 250, 251), Dasuki & Schot (1991: 191, 193 (lead11) ) and Schot (1991: 206) for Fordia. In cases like those described above there is a continuous transition from panicles to pseudoracemes.
Stamens
In most genera of Leguminosae I have revised so far the filaments and anthers are usually glabrous. Hairy filaments and/or anthers are found in Aganope, Austrosteen isia, Clitoria, Derris, Indigofera, Millettia, Paraderris and Teramnus (Table 1) . In Millettia all species with at least some hairs on the anthers belong to sect. Fragiliflorae (Adema, 2000) . In Derris it may be a useful character to distinguish D. koolgibberah and D. rubrocalyx, which usually have hairy anthers, from D. trifoliata, which has glabrous anthers.
Seedlings
Seedlings are not very often collected. In all Derris material I have studied only one collection of seedlings was found. This collection belongs to D. trifoliata.
Species Filaments Anthers
Aganope heptaphylla glabrous or with scattered hairs glabrous or with some hairs at the connective Aganope thyrsiflora glabrous or with scattered hairs glabrous or with some hairs at the connective Austrosteenisia blackii with some hairs glabrous Clitoria laurifolia with few short glandular hairs glabrous Derris koolgibberah glabrous or with some hairs glabrous or with some hairs Derris rubrocalyx glabrous or with some hairs often with some (at least one!) hairs Derris 'spec. B' glabrous or with some hairs hairy Indigofera decora glabrous tuft of hairs at apex and base Indigofera zollingeriana glabrous hairy at apex 
NOTES ON SPECIES

A. Derris elegans
Derris elegans Graham ex Benth. is a very variable widespread species. The extremes look so different that they have been described several times as separate species (Bentham, 1852; Miquel, 1855; Baker, 1879; Hemsley, 1895; Schumann & Lauterbach, 1901 , Pulle 1910 Kanehira & Hatusima, 1942; Thothathri, 1970) . However, several attempts have been made to unite the diverse elements into one species and to accommodate the differences by describing several varieties (Prain, 1897; Verdcourt, 1978 Verdcourt, , 1979 . During a training course in systematics, students at the Nationaal Herbarium Nederland at Leiden concluded that the overlap in certain characters is so large that Stems and twigs usually hirsute, glabrescent. Topmost part (ultrajugal part) of leaf rachis 0-24 mm long, mean 7.4 mm. Leaflets: terminal elliptic to obovate, 6.5-20 by 2.5-9 cm, index 1.6-2.8, base rounded or subpeltate, rarely cuneate, apex obtuse to rounded or shortly, broadly acuminate, acumen 2 -3 mm long, rounded, above glabrous or ± hirsute on midrib and nerves in lower part, below hirsute to velvety, often much less hairy in older leaflets, then mostly along midrib (and nerves), midrib and nerves raised above, nerves 6-10 per side, 6-29 mm apart; lateral leaflets mostly as the terminal, (broadly) ovate to elliptic, 4.5-16.5 by 3-7.5 cm, index 1.5-2.9; pulvinus 2-9 mm long, hirsute. Calyx brown purple, outside hirsute. Distribution -Burma, Andaman Islands, Indochina, Thailand; Malesia: Sumatra, Peninsular Malaysia, Borneo (Sabah), Papua New Guinea (W Sepik Province).
Habitat & Ecology -Primary forests along rivers. Soil: sandstone. Altitude up to 300 m. Flowering: January to March, July to September; fruiting: March, April, July, August.
b. var. celebica Adema, b Partes axiales plerumque parce hirsutae ad glabrae, folii rachidis ultrajugo parte 0 -7 mm longa (medium 2.1 mm). Foliola: terminalia (anguste) obovata raro elliptica 6 -19 cm longa 3-7.5 cm lata (indice 2 -3.5), basi rotundata ad cuneata, apice obtuso ad rotundato emarginato, supra glabra, infra pilis paucis sparsis appressa ad fere glabra, costa nervique supra prominentibus, nervis 6 -11 in quoque latere 5 -19 mm distantibus; lateralibus terminalibus plerumque similibus ellipticis ad anguste obovatis 4.5 -13.5 cm longis 2 -5.5 cm latis (indice 1.9 -3.6), pulvino 2 -6 mm longo glabro ad pilis paucis, calyx viridis vel triste rubra extus sericea. -Typus: Forsten s.n. (holo L), Celebes, Gorontalo.
Stems and twigs usually thinly hirsute to glabrous. Topmost part (ultrajugal part) of leaf rachis 0-7 mm long, mean 2.1 mm. Leaflets: terminal (narrowly) obovate, rarely elliptic, 6-19 by 3-7.5 cm, index 2-3.5, base rounded to cuneate, apex obtuse to rounded, emarginate, above glabrous, below with few widely scattered appressed hairs to almost glabrous, midrib and nerves raised above, nerves 6-11 per side, 5-19 mm apart; lateral leaflets mostly as the terminal, elliptic to narrowly obovate, 4.5-13.5 by 2-5.5 cm, index 1.9-3.6; pulvinus 2-6 mm long, glabrous or with few hairs. Calyx green or dull red, outside sericeous.
Distribution -Malesia: Celebes.
Habitat & Ecology -Primary or savannah forest. Soil: limestone, shale. Altitude up to 200 m. Flowering: August, October; fruiting: September to November.
Note -According to the label Eyma 4094 is a shrub; Eyma 4128 is a small tree. The latter specimen has shorter inflorescences and a second auricle (lower) at the wing petals. Stems and twigs thinly strigose to glabrous. Topmost part (ultrajugal part) of leaf rachis 9-50 mm long, mean 25 mm. Leaflets: terminal elliptic, rarely obovate, 11-25 by 4.5-12 cm, index 1.5-2.8, base rounded, apex long and slender acuminate, acumen 5-25 mm long, above glabrous, below with few widely scattered appressed hairs, midrib and nerves raised above, nerves 9-11 per side, 10-24 mm apart; lateral leaflets mostly as the terminal, narrowly ovate to elliptic, 7.5-20 by 2.5-10.5 cm, index 1.1-3; pulvinus 4-8 mm long, almost glabrous. Calyx brown to reddish, outside thinly sericeous. Stems and twigs thinly strigose or hirsute. Topmost part (ultrajugal part) of leaf rachis 0-29 mm long, mean 12.5 mm. Leaflets: terminal elliptic to obovate, rarely ovate, 4-35 by 3-11 cm, index 1.8-2.8, base rounded, apex shortly and broadly acuminate, acumen 3-13 mm long, rounded, above glabrous, below with few widely scattered appressed hairs, midrib and nerves raised above, nerves 7-11 per side, 5-20 mm apart; lateral mostly as the terminal, elliptic to ovate, rarely narrowly obovate, 4-21.5 by 2-10.5 cm, index 1.9-2.7; pulvinus 3-8 mm, long, with few hairs. Calyx brownish to red, outside (thinly) sericeous.
Distribution -Malesia: Sumatra, Peninsular Malaysia (Kelantan, Perak), Java, Borneo, Philippines, Moluccas (Ambon, Ceram).
Habitat & Ecology -Primary or secondary forests along rivers. Soil: sand, clay, loam, limestone. Altitude up to 500 m. Flowering: January to April, August to November; fruiting: February to October.
Notes -1. Flower colour once given as 'magenta red'. 2. SAN 34191 (J. Ampura) probably belongs here. The pods of this specimen are 2-winged: upper wing 2.5-3 mm, lower wing 1 mm wide. Ramlanto 383 is included here. This specimen also has 2-winged pods (upper wing 2-4 mm, lower wing 1 mm wide). In all other aspects these specimens are similar to D. elegans.
B. Derris ferruginoides, D. micans, D. mindorensis and D. pubipetala
These four species are closely related and quite similar in most characters. Perkins (1904) described D. micans based on fruiting material and D. mindorensis on flowering specimens. The two species are very similar in vegetative characters. Derris pubipetala was described by Miquel (1855) from Java. The differences between D. micans/mindorensis and D. pubipetala are very small. Derris ferruginoides was described by Quisumbing (1930) for densely hairy specimens that did not fit in the description of D. mindorensis in having 2 or 3 instead of 3-5 ovules.
In constructing the key for the species of Derris these taxa were problematic, as they do not obviously differ in their characters. Also the geographical distributions of D. pubipetala and D. mindorensis overlapped considerably. Considering all characters and comparing this group of species with other Derris species led me to conclude that only one species is involved. The oldest name available for this taxon is: D. pubipetala Miq.
Derris pubipetala Miq.
Derris pubipetala Miq. (1855) In this new circumscription the species is quite variable in its indumentum. It is also more widespread occurring in: Sumatra, Peninsular Malaysia (Perak), Borneo, Philippines (Luzon, Mindoro, Mindanao, Palawan), Celebes. Derris pubipetala is in many characters very similar to the northern species D. ferruginea (Roxb.) Benth. The two species differ mainly in the shape of the apex of the leaflets: which is rounded or cuspidate to shortly acuminate in D. ferruginea and acuminate (acumen 2-10 mm long) in D. pubipetala; the flower colour which is white or greenish in D. pubipetala and purple in D. ferruginea (Thothathri, 1982 ; however, Maxwell 8964 from Thailand has white flowers); and in the wings of the fruits which are very unequal with the lower one almost absent to c. 1 mm wide in D. ferruginea and less unequal with the lower one 2-4 mm wide in D. pubipetala.
C. Derris koolgibberah and its subspecies
1. Derris koolgibberah F.M. Bailey (Fig. 1a-c) is a species that occurs in Australia and Papua New Guinea. Verdcourt (1978 Verdcourt ( , 1979 described two subspecies: subsp. koolgibberah and subsp. pseudoinvoluta Verdc. Of the latter subspecies he suggested that a closer study might reveal it to be a valid species. In the course of my revision of Derris for Flora Malesiana I found that he was right and have subsequently raised that subspecies to the species level (Adema, 2001 , see also below).
The Papua New Guinean material that remains in D. koolgibberah, is quite variable. Although represented by only eleven specimens, there are at least five 'entities' recognisable. These entities differ in indumentum, thickness of leaflets, and in the size of the flower parts: Most differences are rather small and overlaps in measurements occur. There is much more material needed to solve this problem. For the moment the species is accepted as a complex species.
2. Derris pseudoinvoluta (Verdc.) Adema - Fig. 1d-f Derris pseudoinvoluta (Verdc.) Adema (2001) Ovules 10.
D. Derris polyantha
Derris polyantha Perkins was described by Perkins (1904) from Luzon. Up to now it was known only from that island and only from flowering material. Recently several collections have emerged from Cebu: Bicknell 677, 1190, 1190b, PNH 92130. These plants are vegetatively rather similar to D. polyantha, and indeed invariably key out to that species. These Cebu specimens are mostly in fruit. The only flowering specimen (Bicknell 1190) does not vary much from the Luzon specimens. I have therefore included all these specimens in the description of D. polyantha. The fruits of this species can be described as follows: Pods ± strap-shaped, 5-7.5 by 1-2 cm, valves thinly sericeous, upper wing 2-3 mm, lower wing up to 0.5 mm wide.
E. Derris cebuensis, D. rubrocalyx, D. spanogheana and D. trifoliata
These species are closely related and differ only slightly in some characters. All are mostly glabrous with hairs only present in young stages and in some parts of the in- florescences. Differences are found in the number of leaflets, the shape of the base of the leaflets, the length of the brachyblasts, the number of flowers per brachyblast and the wings of the fruit (Table 3) . Derris rubrocalyx differs only slightly from D. spanogheana. Apart from the differences given in Table 3 , only the indumentum (D. rubrocalyx somewhat more hairy) and the shape and the size of the flower parts are different. Derris rubrocalyx is a New Guinean endemic. For the present I think it is better to keep the species separate from D. spanogheana.
Also D. trifoliata is rather similar to D. spanogheana. The most important differences are found in the number of flowers per brachyblast and the wings of the pod (Table 3) . Derris trifoliata is a widespread, mostly coastal species, rarely found more inland (up to c. 400 m). Derris spanogheana and D. rubrocalyx are inland species (up to c. 650 m). A liana with a large pseudopanicle. The ovary is hairy inside along the lower suture; ovules 3. This specimen differs in several aspects from all New Guinean Derris-species. Pods are needed for a final decision. Philippines, Polilio Island, Karlagan, 1.3.1949. This remarkable specimen looks different from all Derris-species in its rather large, thin leaflets and its very long pseudoracemes (33-48 cm long). In several aspects similar to D. scandens, however, the leaflets and flowers are larger and the number of ovules is lower (3-5 instead of 8-10).
PNH 9228 (R.B. Fox),
2) Derris zambalense may key out here. This species is known only in fruit: Pods 2-winged, upper wing 2-3 mm, lower wing 1 mm wide. Derris trifoliata, which in some aspects is quite similar to D. koolgibberah and D. rubrocalyx, differs from 'Spec. B' in the base of the leaflets, calyx characters and anthers (glabrous in D. trifoliata).
All specimens of 'Spec. B' are in flower and fruits are needed for a correct placing.
Derry 1223, Malaysia.
This specimen with large pods with rather wide wings (pods 9 -11 by 3.5 -4 cm, upper wing c. 8 mm, lower wing c. 4 mm wide) is in some characters similar to D. amoena. The plant differs from that species in being more hairy, in its smaller flowers and large wide winged pods. In Thailand, Laos, Cambodia and Vietnam several species with similar pods have been described, however, the knowledge of these species is at present insufficient to make a good comparison. Philippines, Luzon, Mt Prov., Bayninan, Banaue, 31.3.1963 . A rather hairy specimen with leaves with 3 or 5 leaflets, apex of leaflets obtuse to rounded, emarginate, ovary with 4 ovules. In some aspects similar to D. polyantha which has usually more leaflets (5-9) per leaf. In many aspects rather similar to D. pubipetala. These Schmutz-specimens differ from that species in the size of the stipules, bracts and flower parts, in the apex of the leaflets (obtuse to rounded instead of acuminate) and in its indumentum (rather dense on all parts, more or less velutinous instead of hirsute). The shape of the apex of the leaflets is similar to that of D. polyantha. Adding these specimens to either D. polyantha or D. pubipetala will obscure the differences between these two species.
PNH 80401 (M.C. Conklin & Buwaya),
DUBIOUS SPECIES
Derris affinis Benth. (1852) Spanoghe s.n., Timor, Koepang (n.v.) . Described by Spanoghe with diadelphous stamens. The specimen has not been traced in L. Probably it does not belong to a Derris species. Backer (1945) 511; Backer & Bakh.f. (1964 ) 596. -Dorgelo 1770 , Java, Kediri, baai van Popoh. The fragments of the type specimen in L are insufficient for an identification. My earlier suggestion that it may be a Derris species (Adema, 2000) cannot be supported. Blanco (1837) 562. -Galedupa frutescens Blanco (1845) 391; (1879) 354, t. 232. According to Merrill (1918: 185, 186) Van der Maesen (1985) .
Millettia rufa
Pterocarpus frutescens
Derris canarensis (Dalzell) Baker (1879) Craib (1927) 385. -Type: Kerr 8898 (holo K), Thailand, Pitsanaloh, Nakawn, Tai. = Paraderris cuneifolia (Benth.) Geesink. See Adema (2003) .
Derris truncata
